The aim of this study was to evaluate anxiety and pain related to dental treatment in children under the age of five years. This cross sectional study was carried out with 2,735 children of both sexes.
The relationship between dental anxiety and dental pain in children aged 18 to 59 months: a study in Recife, Pernambuco State, Brazil A relação entre ansiedade odontológica e a dor de dente em crianças com idade entre 18 e 59 meses: estudo em Recife, Pernambuco, Brasil
Introduction
The experience of pain, normally conceived as a consequence of disorders of the human body organs or systems, is considered a major public health problem. From an oral health perspective, untreated dental caries usually leads to a specific kind of pain, dental pain 1 .
Dental anxiety and associated fear-related behaviors are some of the most difficult aspects of child patient management. The most common sources of directly anticipated fear are invasive medical or dental experiences because of their pain-related etiology 2 .
The etiology of dental fear in children is multifactorial. Increased dental fear has been related to previous painful dental experiences, increased general fears and the negative influence of the mother's dental fear 3 .
Klingberg et al. 4 also found that child dental fear was related to general fears, mother's dental fear and child's age. They reported that clinical behavior management problems in Swedish children were related to age, previous negative experiences of dental treatments, anxiety when meeting strangers, and dental fear in the family.
Caraciolo & Colares 5 set out to determine the prevalence of related fear and/or anxiety to the dental visit in preschoolers. 358 five-year-old children of both sexes registered at public or private schools in the city of Recife, Pernambuco State, Brazil, participated in the study. The data, col-lected through the application of a questionnaire in the form of an interview with the children's parents or guardians, was submitted to statistical analysis. Most of the parents or guardians reported that their child presented fear and/or anxiety related to the dental visit (41.1%), the prevalence being higher among preschoolers of low income families attending a public school (55.3%). In relation to gender, no significant associations (p > 0.005) with dental fear and/or dental anxiety were evidenced.
Painful sensations are feared by people of all ages, particularly by children. There are various reasons which explain why pain in children does not receive the same attention as pain in adults. One of them is health professionals' difficulty to measure pain in infants 6 .
Anxious people tend to overestimate the intensity of aversive events such as fear and pain. When an aversive event has been experienced personally, prediction is based on experience and is possibly less subject to bias due to anxiety. Therefore, people predisposed to respond fearfully to pain are at an increased risk of ending up in a vicious circle of anxiety: fear of pain, avoidance of dental treatment, more pain 7 .
The aim of the present investigation was to study the relationship between dental anxiety and dental pain in children under the age of five in Recife.
Methods
This study was carried out in Recife, the capital of Pernambuco state in the northeast of Brazil, which in 2005 had a population of 1,501,008 inhabitants.
In Brazil, a national polio immunization campaign is held for one or two days, twice a year to vaccinate all children under the age of five against polio. On this occasion parents take their children to the nearest health center. According to the Ministry of Health, Pernambuco was the only Brazilian state that managed to vaccinate 100% of its children in 2005. The data for this study was collected during the immunization campaign that took place in Recife in 2006.
A sample of 1,460 children was calculated considering a total of 133,797 children aged under five who were vaccinated in 2005. For the calculation of the sample the Epi Info version 6.0 (Centers for Disease Control and Prevention, Atlanta, USA) statistical program for microcomputers was used with a 95% confidence interval and error no greater than 2.5% with a 0.5 level of statistical significance. The prevalence of dental anxiety in 5-year-old children was set at 40% 5 .
However, the total number of children in the study (2, 735) almost doubled that of the sample initially calculated. The sample was collected in 21 randomly selected health centers.
Socioeconomic data was obtained through an interview with each child's parent or guardian. In order to identify social status, the family income was considered, given as a multiple of the Brazilian minimum wage. Data on dental anxiety was measured using the Dental Anxiety Question (DAQ) 8 which contains this single-item measure of dental anxiety "Are you afraid of going to the dentist?", with four possible answers: "no"; "a little"; "yes, quite"; "yes, very", corresponding respectively to the scores 1-4. In this study, the question used was: "Do you think that your child is afraid of going to the dentist?" because the parent or guardian was to evaluate the child's fear. The child's parent or guardian was asked about the child's oral health status, whether there was any history of dental pain since the child's birth and whether the child had ever seen a dentist.
On vaccination days, the interviewer invited the parent or guardian to participate. The parents or guardians were informed of the purpose and method of this study and their informed consent was obtained.
The pilot study, conducted with 83 children, set out to perform the validation of the instruments (DAQ) and calibration of the researcher, in addition to any adjustments required. The questionnaires were submitted to face validity and test-retest. The intra-examiner agreement was substantial (kappa = 0.80) and the inter-examiner value was kappa = 0.79.
Descriptive statistical techniques and the chisquare test were used to analyze data. According to the independent variables selected in the bivariate study, a logistic regression model was adjusted to each dependent variable to explain the influence of the presence of dental pain and anxiety on dental treatment.
The study design was approved by the Ethics Committee of the University of Pernambuco (protocol nº. 044/06), according to the Helsinki declaration (1964, revised in 1975, 1983, 1989, 1996 and 2000) .
Results
Of all the children studied, 29.1% were aged 36-47 months; 52.6% were boys and almost half of these children were from low-income families. In most cases, childcare was performed by the mother ( Table 1) .
The information on gender was not available for 880 children because this data were not col-lected in the first day of vaccination in account of a failure in the questionnaire. However, gender information collected in the second day of vaccination amounted to 1,855 children, which surpassed the calculation of the initial sample (1, 460) .
The prevalence of dental anxiety was 34.7% and children aged 24-35 months and children from low-income families presented the highest percentage (Table 2) .
OR values showed that the probability of a child in the sample experienced dental anxiety increases if he or she is in the 24-36-month age group, has never seen a dentist, but had some history of dental pain (Table 3) .
Of all the children, 9.1% had a history of dental pain. There was a strong association between dental pain, age, family income and assessment of oral health status by the parent or guardian (Table 4 ). The poorest rating of the child's oral health status by the parent or guardian, as well as the lowest family income, corresponded to the highest percentages of a history of dental pain. The older the child, the greater the dental pain experience.
OR values showed that the probability that a child in the sample experienced dental pain increases if he or she is in the 48-59-month age group; if the child is from a low income family; if the child has already seen a dentist and if the child's oral health was reported as bad (Table 5) .
There was a strong association between dental anxiety and dental pain experience (Table 6 ). 
Discussion
In this study, dental anxiety and gender were not associated among children aged under five, which is in agreement with Caraciolo & Colares 5 . However, age was strongly associated with dental anxiety, in agreement with Klingberg et al. 4 . Socioeconomic status was shown to be an important factor related to dental anxiety, since the higher the family income, the lower the dental anxiety rating. This association has been described by other authors such as Majstorovic & Veerkamp 2 and Caraciolo & Colares 5 . Armfield et al. 9 found that people from poor socioeconomic backgrounds have a higher prevalence of dental fear.
Although this study investigated very young children (the under-fives), a significant percentage (9.1%) had a history of dental pain. Slade et al. 10 pointed out that 11.8% of 5-year-old children reported a history of toothache and that there was a strong association between toothache, age, family income and oral health status. According to them, pain thresholds varied according to socioeconomic status and were also influenced by other social and cultural factors.
Children with severe caries complained of toothache, had difficulty eating certain foods, were absent from school, were ashamed to smile, and stopped playing with other children because of their teeth 11 . Table 4 Distribution of children according to dental pain related to age, gender, family income and assessment of oral health status by parent or guardian. Table 6 Distribution of children according to the association between dental anxiety and dental pain. As with dental anxiety, dental pain was found to be associated with age and family income. In addition, there was a strong association between dental pain and the assessment of oral health status by the parent or guardian. The poorest rating of the child's oral health status by the parent or guardian, as well as the lowest family income, was correlated with the highest percentages of a history of dental pain. The older the child, the greater the dental pain experience, which could be related to an increased caries experience in this age group.
The association of dental anxiety with a history of dental pain may be explained by the notion that dental fear is closely related to invasive procedures 2 . Other authors have related dental anxiety or fear to previous painful dental experience or previous negative experience of dental treatment 3, 4 .
In agreement with Baier et al. 3 , the etiology of dental anxiety in children is multifactorial, being associated with age, socioeconomic status, oral health status and dental pain experience.
Dental anxiety was related to a history of dental pain in children under five, which suggests that the fear of pain is a factor to be considered, investigated and controlled in dental practice, particularly in pediatric dentistry, since it constitutes the first experience of oral health care. 
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